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Introduction
certain external or internal inputs, which in turn is crucial for mitigating the 51 volcanic risk. With this aim, we will infer insights into the thermodynamic 52 changes occurring when the eruption is approaching, using the LP events as
53
"detectors" of modifications of the state of the shallow plumbing system, in 54 which these pressurization events are normally generated. A C C E P T E D M A N U S C R I P T
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Shishaldin volcano
56
Shishaldin is a 2857 m-high stratovolcano on Unimak island, which is the 
62
Strong LP activity began about two months prior to the eruption. This ac-
63
tivity was also present during the eruption and continued after for years.
64
These LP events display a dominant frequency between 0. by the three stations. 
117
In Figure 4a we plot the time-evolution of the LP rate, calculated as very low level until the end of May (a minimum around 10 events/hour).
127
In this time-interval, an increase of the background signal amplitude occurs
128
(see Figure 5 ). We also estimate the seismic amplitude of the background signal using
A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT
agrees with indications of a strong volcanic tremor in this time interval.
162
Polarization analysis 163
To retrieve the properties of the polarization vector of the LPs, we use the 164 algorithm of Kanasewich (1981) . If a three-component station is available,
165
this method allows to estimate the polarization vector by diagonalizing the 166 covariance matrix constructed with the three ground motion components.
167
The technique assumes that the eigenvector corresponding to the highest polarization parameter is the dip angle.
177
We estimate the dip angle in a 2s-long time window, sliding along the 178 30 s time window of the extracted LP events with a superposition of 75%.
179
The time evolution of the dip shows a peculiar pattern common to all the 
217
In Figure 4c , we plot the nucleation dip averaged over blocks of six hours A C C E P T E D M A N U S C R I P T
ACCEPTED MANUSCRIPT
Uncertainties and assumptions
235
Throughout the paper we are assuming a straightforward connection be- 
273
The other factor of topographic distortion is eventually due to the surfi- while the exact location of the source is behind the scope of the paper.
306
Finally, we should also mention that the calculated dip angles must be normalized with respect to its own maximum) averaged over 6-hour blocks.
328
The spectra of all the stations appear composed of two main peaks, one show variations in amplitude, spectra and particle motion that reveal the 349 systematic evolutions in generating plumbing system.
350
The dip angles from polarization analysis increase during the LP events with the rock radiating seismic waves under the form of LP events.
361
We have also estimated the dip parameter for the background signal, 362 which appears systematically higher than the nucleation dip. Moreover, its 363 time evolution follows the nucleation dip. These behaviors suggest that some spreading and scattering effects:
where A I,II and x I,II are, respectively, the signal amplitude and the 
which, assuming rigid conduit walls, can be linked to the mass change,
496
leading to the pressure variations:
where K is the bulk modulus. For a cylindric conduit, M= π R 2 l ρ,
498
where l is the length of the conduit (l ∼3 km) and R its radius (fixed to 6 m, as we have shown.
513
Geodetic observations during the eruption of 1999 suggest that the main 514 magma chamber at Shishaldin is not shallow ( 10 km, Moran et al. (2006)).
515
On the other hand, the presence of some magma at shallow depth (∼ 3−5 km, 
530
We propose that the activation of a path between the shallow and the deep 531 magma chamber is responsible for the overall downward and the subsequent 532 upward migration of the LP events. In this case, the lower plumbing system removed by the eruption.
541
The connection path could be promoted by the high-pressure low-degassed 
